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Introduction {#s1}
============

Premature birth as the main factor of infants' mortality and determining adverse health effects has urged the World Health Organization to provide a plan of action in different countries.^[@R1]^ Preterm delivery is defined as births less than full 37 weeks or less than 259 days as considered from the first day of the last menstrual period. Based on gestational age groups, preterm delivery is classified into extremely preterm (less than 28 weeks), very preterm (28 to 32 weeks) and moderate preterm (32 to 37 weeks).^[@R2]-[@R4]^ According to reports, premature birth accounts for 3.1 percent of the global burden of diseases,^[@R5]^ so that it is the cause of 35 percent of the 1.3 million annual deaths of babies in the world.^[@R6]^After pneumonia, it is the second most common cause of death in children under 5 years.^[@R6],[@R7]^ Out of 15 million annual premature births in the world, 1 million ends in the infant\'s death.^[@R6]^ In addition to increased mortality, the surviving babies suffer long-term effects such as neural dysfunction, increased risk of cerebral palsy, visual and learning impairments, and increased risk of non-communication,^[@R8],[@R9]^and these complications impose a huge burden on families, communities and the health system,^[@R6],[@R8]^ Considering the etiological perspective, 45-50% of the causes of preterm deliveries are idiopathic.^[@R10]^ Preterm delivery history, as an effect of interaction of genetic, epigenetic and environmental factors, is considered a major risk factor for preterm delivery. Also, other influential factors include multiparous women, twining, maternal diseases and infections,^[@R11]^stress, heavy occupations, smoking, alcohol and so on.^[@R12],[@R13]^ According to the World Health Organization, of 135 million births around the world, 14.9 million babies (11.1%) were born preterm and more than 60 percent of these births which is equivalent to 9.1 million (12.8%) occurred in Africa and Asia.^[@R14]^ Also, according to the studies, the rate of preterm delivery varied considerably in different countries and regions of the world and its prevalence is related to low-income countries (11.8%), middle income (11.3%) and high-income countries (9.3%). From 1.2 million premature births reported in high income areas, more than 0.5 million (42%) occurs in the United States.^[@R2]^ Based on the surveys done, the incidence of premature delivery in developed countries varies from 7.6% to 12%.^[@R14]-[@R16]^ It seems that premature birth prevalence, especially in developing countries, is affected by several factors, including the methods of determining gestational age, national differences in the process of birth registration, the heterogeneity of definitions used for premature birth and religious practices such as local burial customs.^[@R17]^ Also, given the long-term outcomes of preterm delivery and its effect on public health, addressing this major public health concern seems necessary. Many studies have examined different aspects of this pregnancy related outcome. Given the prevalence cross-sectional studies are considered a fundamental and applied basis for further studies in the field of prevention and treatment programs and since various reports of the prevalence of this phenomenon have been reported in Iran, the present systematic review and meta-analysis study aimed to integrate and provide an accurate prevalence in this regard with the hope that the results of this study opens the door to further investigations in this field.

Materials and methods {#s2}
=====================

This study was a systematic review and meta-analysis on the prevalence of preterm delivery in Iran. The results of this study were based on studies conducted in Iran and the articles published in national and international journals.

Inclusion criteria to the study were observational and cohort study that reported preterm prevalence were considered for this review and data of review articles, case studies, abstracts, posters and letters to the editor, repeated report of results in other articles, Case-control and intervention studies excluded. Reports based on definition, preterm delivery is birth before 37 weeks and mother without any disease included and articles unrelated to the subject of the study and studies done on specific groups (such as mothers with chronic diseases, working mothers, specific age group) were excluded. Articles were assessed based on the inclusion and exclusion criteria and the appropriate papers were selected by the reviewers. The final evaluation of the articles was carried out, using a checklist of recording title, year and place of studies, sampling methods, sample size, type of study, and the prevalence in total.

In this systematic review, databases of Magiran, SID, Iranmedex, MEDLIB, Irandoc, PubMed, Google Scholar, Web of science and Scopus were searched using advanced search strategies with Boolean and Tag in accordance with any scientific database, by title, keyword and abstract. To collect the study data, keywords of preterm delivery and its equivalent in Mesh ("Birth and Premature"," Premature Births", "Preterm Birth", "Birth and Preterm", "Preterm Births" and IRAN for English language article and their Farsi synonyms used for Farsi articles was used from 2000-2016 ([Table 1](#T1){ref-type="table"}). Research papers were filtered in three steps. In the first and second steps, titles and abstracts of articles were retrieved and reviewed to exclude irrelevant articles. In the third step, full-text articles of the selected abstracts were retrieved to determine relevant articles. Two independent investigators (NSH and AFK) performed the three steps. Disagreements between reviewers were resolved by consensus.

###### Search strategy utilized for MEDLINE from 2000 to 2016

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Batch Search term**

  \#1 preterm delivery in Mesh\
  \#2 Birth, Premature, "Births, Premature", "Premature Births", "Preterm Birth" , "Birth, Preterm", "Births, Preterm", "Preterm Births"\
  \#3 Combination \#1 and \#2:" preterm delivery" OR "Birth AND Premature" AND "Premature Birth" AND "Preterm Birth" AND "Births OR Preterm"\
  \#4 Iran\[tiab\] OR Iran\[PL\] OR Iran\[ad\]\
  \#5 Combination \#3 and \#5\
  ("Preterm delivery" OR (Birth AND Premature) OR ("Premature Births") OR "Preterm Birth" OR (Birth AND Preterm)) AND (Iran\[tiab\] OR Iran\[PL\] OR Iran\[ad\])\
  \#6 Combination \#5 AND 2000:2016\[dp\]
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------

Two independent investigators (NSH and AFK) performed a quality assessment of the eligible articles using the Hoy et al., tool,^[@R18]^and probable disagreements between them were resolved by consensus.

After developed data extraction form two independent reviewers (SKH, RP) the following data were extracted from all relevant articles‏: general information regarding the study (study design, sampling method, number of center, and study scope), data of study participants (gestational age, sample size, and inclusion and exclusion criteria of participants) disagreements between reviewers were resolved by consensus.

The variance of each study was calculated based on the binomial distribution. Studies were combined according to sample size and variance. Due to the heterogeneity of the studies, the random effects model was used to combine the studies. Also, meta- regression was used to assess changes in the prevalence of preterm birth based on years of study and sample size.

To investigate the heterogeneity of the studies, Q test at the 5% confidence level and the I2 test was used based on the Higgins classification.  Based on this classification, the I2 value of more than 75% was considered as heterogeneity. The data were analyzed by the STATA software version 11 (Stata Corp, College Station, TX, USA))

The classification of subjects according to the steps outlined in the procedure is shown in [Figure 1](#F1){ref-type="fig"}. Using the mentioned 6 keywords in combination or alone, 2831 papers were identified and 60 articles were selected by removing unrelated and duplicate studies. After the checking based on the inclusion and exclusion criteria, 51 studies were excluded and finally 19 articles were reviewed.
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Results {#s3}
=======

In this systematic review and meta-analysis, 14 studies were reviewed, using the cross-sectional method (descriptive, cross-sectional, correlation),^[@R19]-[@R31]^ and 5 studies were reviewed using the cohort method.-^[@R35]^ The total number of samples in this study were 41773. Mojibyan et al.,^[@R22]^ had the smallest sample size of 205 in Yazd and Jandaghi et al.,^[@R24]^ had the largest sample size of 10913 in Qom in 2011.

According to the [Table 2](#T2){ref-type="table"}, the lowest prevalence of low birth weight was 5.4% in Bam (95 CI, 3.9-6.9) and the highest incidence was reported to be 19.85% in Tehran (95 CI, 16-23.7).^[@R31]-[@R36]^ The prevalence of less than 10% was reported in most studies,^[@R21],[@R24]-[@R26],[@R28],[@R31]-[@R33]^ and the prevalence of more than 10% was reported in 9 studies.^[@R19],[@R22],[@R23],[@R27],[@R29],[@R34],[@R35],[@R37]^ The majority of studies (3 studies) were conducted in Tehran, reporting the prevalence of 10 to 19.85 percent.^[@R29],[@R34],[@R37]^ Based on the random effects model, the pooled incidence of preterm labor was 10% in Iran (95%CI, 9-12). The results of Q-test showed significant heterogeneity (Q= 468.49, df=18, P\<0.001)‏. Also the results of I2 showed a high heterogeneity between the studies (96.2%).

###### The characteristic of studies were included in the meta-analysis of preterm delivery prevalence in Iran

  -------------------------------------- -------------------- ------------------- ------------- ------------
  **Author**                             **Study location**   **Type of Study**   **N (%)**     **CI 95%**
  Khojaste et al., 2016^[@R19]^          Zahedan              Cross sectional     227 (19.6)    14.4-24.8
  Akbari et al., 2016^[@R32]^            Esfahan              Cohort              225 (7)       3.7-10.3
  Gojani et al., 2014^[@R21]^            Rafsanjan            Cross sectional     5925 (7.5)    7-14.6
  Ajami et al., 2014^[@R30]^             Shahrood             Cross sectional     4402 (8)      7.2-8.8
  Dolatian et al., 2014^[@R34]^          Tehran               Cohort              500 (15.5)    12.3-18.7
  Mojibyan et al., 2013^[@R22]^          Yazd                 Cross sectional     205 (13.65)   9-18.3
  Sehhati-Shafaii et al., 2013^[@R23]^   Ardebil              Cross sectional     3575 (13.6)   12.5-14.7
  Jandaghi et al., 2011^[@R24]^          Ghom                 Cross sectional     10913 (5.6)   5.2-6
  Sohrabi et al., 2011^[@R25]^           Zanjan               Cross sectional     4528 (7)      6.3-7.7
  Mohsen zadeh et al, 2010^[@R26]^       Khoram abad          Cross sectional     2179 (8.4)    7.2-9.6
  Tayebi et al., 2010^[@R36]^            Sari                 Cohort              420 (6.2)     3.9-8.5
  Alipure et al., 2010^[@R33]^           Ghom                 Cohort              156 (7.1)     3.1-11.1
  Nematola zadeh et al., 2010^[@R29]^    Tehran               Cross sectional     512 (10)      7.4-12.6
  Ganji et al., 2009^[@R27]^             Ghom                 Cross sectional     1237 (13.9)   12-15.8
  Shahhosseini et al., 2008^[@R35]^      Sari                 Cohort              262 (10.8)    7-14.6
  Akrami et al., 2006^[@R7]^             Tehran               Cross sectional     403 (19.85)   16-23.7
  Lotf alizadeh et al., 2005 ^[@R20]^    Yazd                 Cross sectional     1979 (16.4)   14.8-18
  Faramarzi et al., 2005^[@R28]^         Babol                Cross sectional     3275 (9.6)    8.6-10.6
  Soleymani zadeh et al., 2004^[@R31]^   Bam                  Cross sectional     850 (5.4)     3.9-6.9
  -------------------------------------- -------------------- ------------------- ------------- ------------

Confidence interval

Hence, random effects model was used for the meta-analysis ([Figure 1](#F1){ref-type="fig"}). [Figure 1](#F1){ref-type="fig"} indicates the prevalence of preterm delivery by year, prevalence and 95% CI, for each of the studies. Based on the meta-regression figures, preterm delivery prevalence decreased by increasing the sample size and year of study, but the difference was not statistically significant (P \>0.05) (([Figure 1](#F1){ref-type="fig"}).,([Figures 2](#F2){ref-type="fig"}, [3](#F3){ref-type="fig"}).
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###### Meta-regression coefficient between prevalence of preterm with sample size and year of publication

  ---------------------- --------------------------------- ------- ------------- ------- ------------------------------
  **Variable**           **Meta-regression coefficient**   **t**   **SE**        **P**   **95% CI**
  Sample size of study   -9.81×10 ^-6^                     1.40    7.02×10^-6^   0.179   \- 24.5×10^-6^ --4.89×10^-6^
  Year of publication    -1×10^-3^                         -0.23   -5×10^-3^     0.821   -12.4×10^-3^ 10×10^-3^
  ---------------------- --------------------------------- ------- ------------- ------- ------------------------------

Discussion {#s4}
==========

Despite medical advances in the diagnosis and treatment of diseases, premature births are still a global problem in developed and developing countries.^[@R38]-[@R40]^ The present systematic review and meta-analysis study examined the prevalence of preterm delivery in different parts of Iran and after the review, 19 studies that had the inclusion criteria were selected and analyzed. Studies were selected in the period of 2000 to 2016 and the total number of sample consisted of 41773 people. The prevalence of preterm delivery based on studies in different Iranian cities varies from 5.4% (95% CI, 3.9-6.9) to 19.85% (95% CI, 16-23.7).^[@R19],[@R21]-[@R29],[@R31],[@R34],[@R35],[@R37]^

World statistics regarding preterm delivery prevalence released by the World Health Organization in 2010 showed that from 135 million live births around the world, 14.9 (11.1 ‏%) were born preterm. The highest percentage of preterm births occur in Africa and Asia which include 9.1 million or 12.8 percent of preterm births per year.^[@R14]^

Available statistics from developed countries like the U.S. and Britain and the Scandinavian countries have shown the growth of this problem in the last twenty years.^[@R9]^ The overall prevalence of preterm deliveries is 9.6% but the distribution of labors is not the same worldwide so that 85% of these cases occur in Asia and Africa.^[@R40]^ The rate of preterm deliveries in the United States seems to be rising faster than that in other developed countries. Also, the prevalence is higher among black infants than whites.^[@R40],[@R41]^In this study, the lowest prevalence was 5.4 percent in the study of Soleimanizadeh et al., in Bam in 2004 and the highest prevalence was 19.85 percent in the study of Akrami et al., in 2006 in Tehran.^[@R31],[@R37]^ The overall prevalence of preterm delivery in Iran was estimated to be 10% (CI% 95, 9-12) and the random effect model based on the I^2^ test result was used to estimate it, which reflected the high heterogeneity of the studies. In systematic review and meta-analysis study of Vakilian et al., have been conducted to determine the prevalence of preterm birth in Iran, it,s prevalence was 9.2% (95% CI, 7.6-10.7). Chi-square test results based on Q test showed a high heterogeneity and stability (Q=2505.12, P\<0.001 and I^2^= 99.5%). However, in their study the inclusion criteria and definition of the target population for preterm delivery had not been specified.^[@R42]^

Different studies have reported different rates of preterm delivery. The highest incidences were related to low-income countries (11.8‏%), then came the middle-income countries (11.3‏%) and the lowest belonged to the high-income countries (9.3 ‏%). Out of 1.2 million premature births reported in high income areas, more than 0.5 million (42%) occur in the United States.^[@R2]^

The prevalence in developed countries have been reported to be approximately 5% and 25% in developing countries.^[@R43],[@R44]^ In reporting the prevalence, certain differences can be seen between the studies which are due to the difference in procedure, different sample size and sampling in different regions with different cultural, social and economic conditions. The results of studies with similar conditions in different regions confirm this point. Among all the country\'s provinces, information on 16 provinces in relation to the incidence of preterm delivery was available. There have been many studies on preterm delivery in provinces including Tehran (7 studies), Khorasan Razavi (3 studies), Kerman (3 studies), Semnan (2 studies), Isfahan (2 studies), Kohgiluyeh Boyer Ahmad (1 study), West Azarbaijan (1 study), Mazandaran (4 studies), Yazd (2 studies), Ardabil (2 studies), Qom (4 studies), Sistan-Baluchistan (1 study), Lorestan (3 studies), Fars (1 study), Kurdistan (1 study), and Zanjan (1 study). However, there is no available accurate statistics regarding the prevalence of preterm delivery in some other provinces, which stresses the need to do research in this area, using similar methods.

Preterm delivery is the biggest challenge of maternal and perinatal morbidity which leads to complications and mortality in infants. The global estimates suggest that 28 percent of the 4 million annual infants' deaths worldwide is directly caused by preterm delivery.^[@R40]^ Additionally, preterm delivery is responsible for half of all cases of long-term neurological disorders and high costs of the diagnosis, treatment and care as well as a great challenge in terms of time, energy, economic and equipment for families and employees.^[@R43]^ Complications of preterm delivery are the leading cause of direct and major risk factor for infant death and infant mortality remains a major universal healthcare problem. Given the importance of this issue, one of the main goals of the UN Millennium Development (Goal 4), is to achieve the second cut-third of deaths of children under 5 years between 1990 and 2015 which reflects the significance of this important outcome.^[@R44]^

Achieving this important goal of the Millennium Development Goals depends on complete coverage of evidence-based interventions to prevent preterm delivery and improve survival for premature babies. In the end, it can be concluded that given the high prevalence of this outcome and its importance, this outcome which affects people's prognosis, survival and quality of life can be prevented by identifying high-risk pregnant mothers and their timely and effective diagnosis and treatment.

Since the purpose of meta-analysis studies was conducting systematic and normative reviews of documents, quantitative summing up of results of each study, combining the results of different studies and providing a general interpretation of the results, presenting an overall conclusion of the studies was one of the benefits of this study. The limitations of this study included 1. Considering only studies in Iran, 2. Lack of access to all articles and unpublished reports, 3. Inability to compare and analyze the results of the studies which was due to 1. Lack of proper, qualified and usable reporting of some articles, 2. Different sampling methods 3. Different size varies, 4. Failure to determine the value of each selected study.

Conclusion {#s5}
==========

In the present study, despite differences in the study methods, sample size, differences in race, ethnicity and socioeconomic level of samples, etc. which are probably influential in the different reported prevalence in various areas, the results suggest a high prevalence of preterm delivery in the country. Thus, it is essential to carry out further qualitative and quantitative studies on the same terms in all the country by controlling this outcome's influential factors.
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